INTRODUCTION
Soil fertility is an important factor, which determines the growth of a plant. A productive and healthy soil is critical to harness the potential of any agricultural technology. So, the fertility of our soils is an indicator of the health condition of the soil. Micronutrient elements are found in most of the naturally occurring mineral complexes in soil. The micronutrients are present as a part of mineral complex or in soil solution. Although, the micronutrients requirement of plants is small as compared to macronutrients (N, P and K), their role in getting good plant growth, yield and quality produce is appreciable. The adoption of intensive cropping, use of high analysis NPK fertilizers, decreased use of organic manures, use of high yielding varieties and different cropping systems have mined the soils micronutrient stocks. Therefore, to maintain soil productivity and to get sustainable yield, balanced use of fertilizers along with micronutrients is highly essential.
The Northern Eastern dry zone of Karnataka (Zone-2) comprising part of Raichur district has widespread deficiency of sulphur, zinc and boron in soil 15 . Based on stratified soil sampling methodology adopted by the ICRISAT-led consortium 9 to draw the 92,409 soil samples across the Karnataka, the results revealed that Karnataka soils are largely deficient in OC (52%), S (52%), Zn 55% and B (62%). Similarly HydrabadKarnataka region soils are also largely deficient in S, Zn and B. The Raichur district soils were deficient in S by 64%, in Zn by 79% and B by 39%. This paper presents the results of impact assessment of the Bhoochetana programme (2009 to 2013) in the farmers' fields that show improvement of the soil fertility status.
MATERIALS AND METHODS

Site description
The study area comprised of Gabbur and Sunkeshwarhal villages in Devadurga taluk, Chikkahesrur and Gejjalgatta villages in Lingasugur taluk, Kapagal village in Manvi taluk and Yeregera village in Raichur. The sampling locations were marked by using GPS.
Soil sampling and analysis
The survey work was conducted during rabi (2014) season before sowing. The surface (0 to 15cm) soil samples were collected randomly from different taluks of Raichur district under farmer practice (not adopted Bhoo-chetana programme) and improved practice (adopted Bhoo-chetana programme).Farmers practice (FP) -Involves the imbalanced application of fertilizers restricted to nitrogen, phosphorus and potassium only, as practiced by the farmer's in their fields. Improved practice (IP) -Soil test-based application of deficient sulphur, boron and zinc in addition to nitrogen, phosphorus and potassium. Before analyses, the soil samples were air dried and powdered with wooden hammer and pass through 2 mm sieve. For organic carbon, the soil samples were finely powdered to pass through a 0.25 mm sieve. Processed soil samples were analyzed in the laboratory. The soil pH was measured by a glass electrode using a soil to water ratio of 1:2.5; electrical conductivity (EC) was determined by an EC meter using a soil to water ratio of 1:2. Organic carbon was determined using by Walkley-Black method 5 . .
RESULTS AND DISCUSSION Soil fertility
A summary of the chemical analysis of soil sample collected from the farmers' fields in the four taluks of Raichur district during rabi season 2014 showed that the field had a wide range in pH both in FP and IP. The organic carbon (OC) content in soils of improved practice was comparatively higher than farmers practice. The low organic matter content in Raichur soils in general might be due to high temperature and low rainfall in these regions and also low or little addition of organic matter to the soil 7 . However, the relatively high OC under IP (Table 1 ) might be due to high biomass production through more roots and shoot biomass and addition to soil 4 .
The soils in study area were low to medium in available nitrogen. Results revealed that the nitrogen content under FP were comparatively lower than the IP. It might be due to the lower organic carbon content under FP and imbalanced application of fertilizers 10 . The available phosphorus content of the soils under IP was higher than the FP. This might be due to the balanced application of nutrients under improved practice leading to higher organic carbon and apparently higher microbiological activity. The role of organic matter in reducing P-fixation is well known. Similarly, higher microbial activity is expected to convert more of insoluble-P into soluble-P. Further, microbial biomass C is another pool which responds more rapidly to changes in soil management, and earlier studies have shown significant higher values of biomass C under improved management over the FP 14 . A positive relationship of soil organic C with available P explains higher available P content in soil 14 . The results collaborate with the finding of Singh et al 11 ., Rego et al 8 ., Chander et al 4 ., The available potassium content in the IP and FP soils recorded were medium to high status 10, 12 .
The sulphur, boron and DTPA extractable zinc content in the FP soil samples was low as compared with IP samples. The extensive and widespread deficiency of zinc, boron and sulphur under FP was apparently due to the poor organic carbon status of soil 12 and depletion under continuous cropping without application of these nutrients 8 . Of the higher levels of zinc, boron and sulphur (Table 1) in soils under IP are on expected lines due to the balanced application of S, B, Zn fertilizers along with N, P, and K.
Crop yields
Response of crops due to Zn, B and S application along with N, P and K (IP) over Farmers' Practice (FP) (only N, P and K) in cotton, groundnut, pigeonpea, sorghum and sunflower (Table 2) showed a significant yield response. It might be due to the combined and balanced application of N, P, K and S, B, Zn 3, 4, 9 . The average yield responses were in cotton (19%), groundnut (17%), pigeonpea (13%), sorghum (11%) and sunflower (11%) in IP over FP. The same was reported by Sahrawat et al 10 . 
